Teaching is a fundamental role of occupational health nurses. The primary purpose of any training is to change behavior.
O ccupational health nurses routinely conduct training sessions. How can occupational health nurses measure the effects of the training? More importantly, how do occupational health nurses justify the time, resources, and money spent on training if they cannot demonstrate that training is effective? A formal method of evaluating a program's effectiveness supports occupational health nurses' contention that occupational health programs and services positively impact company profit (Dean, 2004) . The current economic downturn places training departments at higher risk of reduced budgets and lost personnel and places a higher premium on appli- The author discloses that he has no significant financial interests in any product or class of products discussed directly or indirectly in this activity, including research support. doi: 10.9999/08910162-20090416-04 202 cability of training to business results (Labb, 2005) . This article showcases a causality training session facilitated by an occupational health nurse and how program effectiveness was communicated to management.
ABOUT THE AUTHOR
The essence of a valid workers' compensation claim is the determination to what extent an "incident" caused an occupational injury or illness (causal relationship). Occupational health nurses are often asked to determine if an injured worker's given diagnosis is causally related to a workplace incident. This determination may be made by the occupational health nurse via evaluation of the congruence among the mechanism of the injury, the injured worker's symptoms, and the physical examination and imaging findings. Acceptance of a chronic non-occupational condition (i.e., hypertension or osteoarthritis) as a workers' compensation case can lead to improper treatment constraints, significant administrative and health care costs, and potential lost work time for the ill or injured worker.
Non-clinical claims case managers are increasingly making nursing decisions. Nurses, especially in insurance or third-party payer systems, are now being asked to train non-clinical case managers to evaluate causality. The ability of non-nurses to evaluate comorbid as-pects of disease may not be clear to nurses conducting training in the occupational setting. Specifically, how do nurse trainers know if their training has changed the work practices of the trainees? This article demonstrates how a training session designed by an occupational health nurse changed the behavior of claims case managers by increasing claims case managers' best practice scores by 14%.
DEFINITIONS
Workers' compensation uses a vocabulary not common to most health care practitioners. Causality is defined as the plausibility that the reported mechanism of injury caused, exacerbated, or aggravated the injured worker's pathology. Compensability combines causality with other facets of an acceptable claim arising out of employment (AOE), occurring in the course of employment (COE), or through valid policy. Causality is a required component of compensability. Claims case managers primarily determine compensability and manage the disability portion of the claim. Quality assurance is a review by internal experts of a portion of the claims case manager's files to determine the claim decision's veracity and adherence to best practices. Best practices are defined as the degree to which an individual claims case manager follows company policies and procedures based on evidence-based standards of care resulting in optimal outcomes for injured workers. Business impact is the degree to which the claims case manager's actions impact company profit.
THEORETICAL FRAMEWORK
The Human Capital Theory applied to training suggests that participants seek new training if the benefits of training outweigh the costs (Graf, 2006) . Alternatively, learners will expend effort equal to the benefit they hope to gain. Strict monetary values are not required. Immediate applicability to their work or indirect benefits (i.e., productivity, satisfaction, or outcomes) may also support investing personal resources (Huang, Leamon, Courtney, Chen, & DeArmond, 2007) .
Generally, participants do not pay for in-service training; however, participants may incur non-monetary costs because they may fall behind in their work (i.e., patient care, voicemail and e-mail, or computer work) and they are expected to change behaviors during and following training. Participants who do not find the training applicable to their jobs will not engage in training and may view the sessions as a waste of time (i.e., cost exceeds benefit). Informing participants that the results of the training will be assessed by reviewing their application of the training to their work may encourage engagement (i.e., benefit exceeds cost). The ideal training quantifies the benefit previous participants have demonstrated so that current participants view the session as worthwhile.
REVIEW OF THE LITERATURE
Nurses know that training is essential to decreasing workplace injuries and improving worker health. Business leaders facing increasing costs and decreasing revenues are demanding data that support the outcomes and 
Applying Research to Practice
Nurse-led training can positively impact business results. Budget mandates require that nurses justify their time and the impact of their training of workers to management. Using a valid best practice tool and control group can assist occupational health nurses in determining the business impact of claims case manager training.
costs of training. Training to decrease musculoskeletal work-related injuries is particularly challenging.
Occupational injuries cost business and industry resources for lost time and health care expenses. In 2004, workers' compensation cost U.S. businesses $80 billion, of which $24 billion was spent on musculoskeletal injuries (Bureau of Labor Statistics, 2008a; Manchikanti et al., 2008) . For comparison, all health care spending totaled $1.8 trillion in 2004 (Heffler et al., 2005) , and private health insurance (i.e., Blue Cross or Kaiser) costs for musculoskeletal injuries alone totaled $50 billion in 2002 (Katz, 2002; Meislin, Sperling, & Stitik, 2005) . These data show that treatment for musculoskeletal injuries is costly regardless of work status or setting. Properly identifying whether a musculoskeletal injury occurred at work or is part of normal aging may stop cost-shifting from group health to workers' compensation insurance.
Workers tend to follow the general population demographics of the nation in which they work. The Bureau of Labor Statistics (2008b) states that the percentage of older workers, those 65 years and older, is increasing between 75% (men) and 147% (women) each year.
The aging of the work force correlates with an increase in noncausally related chronic diseases. This rise in chronic disease relates to an increase in the first symptoms of a chronic disease appearing while at work. For example, shoulder disorders (ICD-9 840.0) are estimated to be present in 36% of the population (Green, Buchbinder, & Hetrick, 2003) . In Rhode Island in 2003, disability for shoulder disorders ranged from 14. (14 to 19 year olds) to 33 (all ages) days away from work (Bureau of Labor Statistics, 2008b; Horwitz & McCall, 2005) . A claims case manager is responsible for determining if those lost days are related to a workplace injury or to a chronic degenerative disease. Osteoarthritis is estimated to affect 15% of the work force and may further complicate a causal determination (Muchmore, Lynch, Gardner, Williamson, & Burke, 2003) . In light of chronic disease prevalence, causation training is even more important.
The American Society for Training and Development has conducted several surveys of financial institutions and other organizations and has found that most corporations spend approximately 2% of payroll on training each year. Financial traders who spend $680 on training realize a 6% increase in best practices (Bassi, Ludwig, McMurrer, & Van Buren, 2000) .
Return on investment (ROI) for training was best estimated by Phillips and Phillips (2007) , based on Kirkpatrick's (1994) four levels of training evaluation: reaction, learning, transfer, and results. Reaction is most often assessed via a Likert scale completed by participants regarding the degree to which they felt the training was beneficial. Level 2, learning, is assessed by pre-post tests to demonstrate knowledge gained. Level 3, transfer, is the application of that knowledge to the job. Level 4, results, is whether the application of that knowledge to the job positively impacts business results. Phillips and Phillips extended level 4 evaluations to quantifying the ROI by assigning dollar amounts to increased profits against the cost of the training. Although ROI is the preferred business language, annual costs and profits are time-consuming to measure. This study substituted the business impact of higher best practice scores for ROI. It sought to answer the following questions:
I. To what extent does occupational health nursecreated case study training change an individual worker's behavior?
2. To what extent did behavior change among workers significantly affect business outcomes?
METHODOLOGY

Procedure
This study used a non-experimental design and a convenience sample. Two groups were formed: an intervention group that received training in one office and a matched control group in another office. Outcomes were compared between groups using pre-post testing and analyzed using a one-tailed r-test, assuming training would increase scores (Borillo, 1996) .
Instrument
The primary outcome variable was to what extent an individual followed the skills taught in the training as evidenced by proper documentation. The documentation was assessed both before and after by a third-party reviewer using a quality assurance instrument. This instrument was uniformly used in all offices and matched an individual's performance against a set of best practices. The percentage score was the number of tasks that matched best practices divided by the total number of tasks. Face, internal, and inter-rater reliabilities were determined and validated for this proprietary instrument using internal company quality assurance procedures involving claims case managers, multiple raters level-setting on the same files, and expert claims managers.
Participants
The participants in this study were 123 newly hired claims case managers without previous claims handling experience at a Fortune 100 property and casualty insurance company. Each claims case manager was responsible for active lost-time workers' compensation cases. The claims case managers all had between 3 and 12 months of experience with primary responsibility for workers' compensation claims from clients of various sizes (fewer than 5 to more than 50,000 employees) in the 48 contiguous
204
United States. None of the participants were nurses or clinicians or had any specific occupational health, anatomy, physiology, or orthopedic training prior to the study sessions. Participants were required to attend the training sessions offered within their offices.
Selection of Offices
Participants were located in branch offices throughout the country. The branch offices did not vary statistically by number of cases, type of companies covered, or jurisdictional restrictions (i.e., state guidelines). All offices had lost-time cases and new case managers (less than 1 year of experience). Selection of offices in which to conduct training was accomplished through requests by branch office managers who allocated the time and resources for the training. A typical request was for an office with 12 new hires and average tenure of 7 months for the participants. A single occupational health nurse trainer conducted each session. The trainer had no input into the selection of offices. Offices were distributed throughout the United States and training was offered during a 9-month period.
Isolation of Effect
Isolation of training effect was accomplished using case-control with the unit of analysis being the branch office. Following the conclusion of all training, the training offices were matched by size, volume, tenure, and state jurisdictions with branch offices that did not offer the training.
Quality assurance is conducted on all claims case managers' files. The quality assurance review is completed by experienced managers and uses a validated instrument. The raters are trained and then their work is validated by periodic inter-rater reliability studies. The same instrument was used in offices that received training and those that did not. This independent and consistent review of files encourages valid comparisons among offices of different sizes and experience.
Branch offices that had training were paired with offices that did not have training and no significant differences were found between the characteristics of the claims case managers. Best practice scores for causality were not significantly different (p = .157) in any office prior to the start of training.
Average lag time between training and evaluation of business impact was 4 months. The similarity of offices allowed a pre-post control study to be conducted using the independent variable of training and the dependent variable of best practice score. Score change was evaluated using a one-tailed r-test two sample assuming equal variances with 10 degrees of freedom and an alpha of 0.5. Excel 2000 add-in statistical packages were used for this study. A one-tailed test was chosen due to the anticipated positive response of training improving best practice scores. The limitations of a case-control and one-tailed r-testing are noted below.
Description of Training
Training in the branch office was mandatory and had no pre-work requirements. (Some training requires com-pletion of online asynchronous models prior to attending a face-to-face class.) No managers or claims case managers with more than 12 months of experience were present. Participants were encouraged to ask questions and make decisions several times during the 3-hour session. The training followed an adult learning model (Knowles, 1998) and introduced claims case managers to the concept of causality with guided examples and open cases from claims case managers' actual case loads. These cases were used for the claims case managers to demonstrate mastery of the causality concepts.
Concepts of causality included relating the mechanism of injury to the chief complaint of the injured worker. Typical examples were low velocity or "lightweight" injuries that resulted in 100% impairment or total temporary disability for an otherwise healthy worker. The relationship between total temporary disability and the worker's ability to conduct activities of daily living was also reviewed. Finally, the concordance of imaging findings (e.g., x-ray, computed tomography, or magnetic resonance imaging) and physical symptoms was explained.
Guided examples included using prepared highlighted medical records to illustrate inconsistencies among mechanism of injury, symptoms, and imaging. The nurse trainer reviewed the medical record line by line, asking the claims case managers if the case was plausible. Limited anatomical or pathology materials were reviewed.
Open cases from the case managers' own case loads ended the sessions. The use of actual cases increased the relevance of training. Cases were randomly chosen and initial medical records were presented to all participants. The primary claims case manager responsible for each file then worked through the determination of causality with the nurse trainer's assistance.
The session concluded with the nurse trainer highlighting inconsistencies in the open files and reviewing fundamentals. Participants received program evaluations in the weeks following the program and were encouraged to add suggestions on how to improve the course. The participants were not explicitly told that their best practices for causality would be evaluated by the nurse examination group. However, all claims case managers were aware that best practices are evaluated every 6 months and that their compensation is tied in part to their performance in quality assurance reviews.
Ongoing discussions with participants resulted in suggestions for improving the training sessions, including arranging longer sessions with more breaks, providing hard copy case studies instead of projected images only, and allowing more time for discussion. These suggestions were incorporated in future sessions but were not included in this study.
RESULTS
Two methods were used to evaluate this training. The first was to report the numbers trained and the second was to use the Kirkpatrick (1994) if students learned anything new or, if they did, whether they applied it to their work. A typical report would list 123 individuals trained via 369 training hours. Management would then infer that with so much time spent, this training must have had an impact. An alternative interpretation from the number of training hours is that with so much time spent, so were significant resources. Either way, no data were generated to show that resources were well spent. Kirkpatrick (1994) described four levels of evaluation-satisfaction, knowledge transfer, changes in behavior, and business impact-to measure the impact of training. The primary limitation of applying this methodology to training is the need to isolate the training effect. Isolation of training effect was established in this study by using branch office controls.
Participants' satisfaction (level 1) with the training was determined using a 5-point Likert scale in a posttraining survey. The participants' satisfaction rating with the nurse trainer was 4.8 of 5 and with usefulness oftraining was 4.7 of 5 (N = 123).
Knowledge transfer (level 2) was assessed during the second half of the training via return demonstrations of determining causation by the claims case manager using their open cases. Although the return demonstration was successful 100% of the time with the trainer facilitating the session, this method did not assess if the claims case managers retained the knowledge after they left the training session. The return demonstration was only conducted in those offices that received training, so no group comparisons were possible.
Change in behavior (level 3), the students doing something differently and maintaining the new behavior over a period of time, is the primary goal of most training. The learned behavior, properly assessing causality, was evaluated using the quality assurance scores 4 months following training. The first null hypothesis stated there would be no change in an individual's behavior following case study-based training. For the 12 offices studied, more than half decreased their best practice score-a negative change in best practice score during a 4-month period. However, the six offices that received training either decreased less than the control offices or improved-positive percentage change in best practice score from before training compared to after training (Table 1) .
The second null hypothesis stated that no significant change in behaviors would be found. The positive change between offices with training and offices without training was tested for significance using a one-tailed z-test. A significant rise of 14% in best practice score between offices that received training and those that did not was found ( Table 2) .
The second research question suggested that significant change in behaviors would result in measurable business impact. A larger sample size, randomization, and a reliable and valid instrument could positively affect a two-tailed or parametric analysis needed to define the confidence interval and attribute the actual dollars saved to training. Business impact (level 4) is also known as ROI. This study did not assess ROI based on the costs of the training, and the I-year impact on health care costs is not yet known.
DISCUSSION
The ability of the occupational health nurse to demonstrate that training has had a significant, lasting impact on employee work practice could increase recognition of, salary for, and support for the occupational health nurse. This study showed that a nurse-led training session that uses the nursing process (assessment, diagnosis, planning, intervention, and evaluation) with guided examples (fabricated reports and actual cases) can significantly increase best practice scores for small groups.
LIMITATIONS
This study used a case-control approach at the branch office level. A more robust study would have compared best practice scores of the claims case managers who attended training against those who did not. Anecdotal accounts of training attendees' sharing lessons learned (concordance of mechanism of injury, symptoms, diagnosis, and imaging) with other claims case managers were reported. The case study evaluated the performance of the office, not the individual, so the unit of measure (branch office) was the better choice. The results of this study were not generalizable beyond the branch offices that were specifically included in this study due to nonrandomization (case-control) and one-tailed testing.
This study also relied on branch offices being similar. Numerous influences that occur both outside and inside any organization can influence behavior. The matching of case and control offices is not as strict as a traditional randomized control trial. However, this "real world" methodology may be more realistic for most occupational health nurses who are responsible for employees in numerous locations.
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The study design also assumed that training results in positive behavior change. A true experimental design would not predict direction of change a priori and more likely would have used a two-tailed t-test. The less robust one-tailed t-test was chosen for analyzing these study results because training was believed to be worthwhile and would result in improved compliance with best practices. Future studies should use a larger sample, manager randomization, and more robust statistical tests.
IMPLICATIONS FOR PRACTICE
The typical claims case manager does not have health care training but should have basic critical thinking skills. The occupational health nurse must rely on the claims case manager to identify those instances in which the mechanism of injury and diagnosis are not consistent and to refer the case to the occupational health nurse, who can assess whether significant exceptions such as comorbidities (e.g., osteoarthritis, obesity, age, or preexisting condition) are present that indicate acceptance of causality is appropriate. Although this study focused on case managers in a property and causality insurance company, the same methodology could be used to assess the impact of safety, bloodbome pathogen, or respiratory training. The more frequently the nurse educator can document the business impact of training, the more business leaders will value the contributions of nursing.
The occupational health nurse is responsible, in part, for the health care education of corporate employees. The money, time, and resources needed to conduct training are often challenged by senior management. Business leaders must understand why money should be spent on training. Occupational health nurses believe that education promotes safe working environments, but are not often knowledgeable as to how training can substantively impact profit. This study demonstrated that occupational health nurses can assist claims case managers inimproving best practice scores by 10% following a case-based adult learning approach. This figure can be cited by occupational health nurses in supporting a business case for claims case manager educat ion. • Build your own password protected Web site including a home page, photo, references and the ability to upload articles you've written or published.
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